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ABSTRACT

The spontaneous ignition of hydroxypropyl methyl cellulose(HPMC) was investigated at con-
stant ambient temperature in the oven and minimum ignition temperature of dust clouds with
Godbret-Creenwald Furnace respectively. In the experiments of the vessel filled with sample, the
larger the vessel was the lower the spontaneous ignition temperature and ambient temperature
was calculated from the Frank-Kamenetskii thermal ignition theory. The minimum ignition tem-
perature for the dust cloud state was found under 21% oxygen concentration. At the experiment
with the change of oxygen concentration, HPMC was not ignite at 10% O, and so the limiting
oxygen concentration was obtained at 10%.

Keywords : Spontaneous ignition, Ambient temperature, Minimum ignition temﬁerature, Frank-
Kamenetskii thermal ignition theory
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@ Electric furnace @ Sample @ Cold junction
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Fig. 1. Schematic diagram of experimental apparatus.
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Table 1. Relation between critical spontaneous ignition
temperature and thickness in each sample vessel

8. T2
aml | T0KI| 8 |inf ) | X 109K
a T,
1.5X102| 472.66 20.5861 2.1157
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Fig. 3. Relation between time and temperature (vessel
thickness : 3 cm, non-ignition temperature : 199°C).
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Fig. 4. Relation between time and temperature (vessel
thickness : 3 cm, spontaneous ignition temperature :
200°C).
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Fig. 5. Relation between time and temperature (vessel
thickness : 5 cm, non-ignition temperature : 188 °C).
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Fig. 6. Relation between time and temperature (vessel

thickness : 5cm, spontaneous ignition temperature :
189°C).
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Fig. 7. Relation between time and temperature (vessel
thickness : 7 cm, non-ignition temperature : 180°C).
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Fig. 8. Relation between time and temperature (vessel
thickness : 7 ¢cm, spontaneous ignition temperature :
181°C).
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Fig. 10. Dust cloud spontaneous ignition temperature
with the change of sample (oxygen concentration : 21%).
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Fig. 11. Dust cloud spontaneous ignition temperature
with the change of oxygen concentration.
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A, : pre-exponential factor of Arrhenius equation
[-]

st - 293HE, A5 H A4, 2001

A -

N
HAP

- 55

: half thickness of sample vessel [cm]

: activation energy of reaction [cal/mol]

: heat conductivity of body [cal/cm.sk]

: heat of reaction per unit mass [cal/g]

: universal gas constant [cal/g.mol]

: ambient average temperature [k}

: critical spontaneous ignition temperature [k]
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